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ABSTRACT 


An improved rotary lawn mower having a self-contained 
power take-off arranged in one corner of the forward edge of 
the mower deck. An auxiliary unit, having a blade driven by a 
pulley and a belt extending to the power take-off, is supported 
from the deck and is movable between a trimming position in 
which the blade is substantially horizontal and an edging posi- 
. tion in which the blade is substantially vertical. A cam means 
automatically compensates for distance changes between the 
pulley and the power take-off as the unit is moved between the 
trimming and edging positions, 

18 Claims, 10 Drawing Figures 
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; ■ LAWN MOWER APPARATUS tially accepts the belt 34. A safety shield or cover 40, which is 

_ . . Urshafied in cross-section and preferrably is made of plastic 

This invention relates generally to lawn mowers and more material, is frietionally retained within the channel 38 and ex 

particular y to a power take-off for a rotary lawn mower and tends from die slot 32 in the collar 18 to the top of the power 

man auj^iaryunn drWen^ tliepowCT 5 cell 36 The belt 34 Is completely concealed from the operator 

capableoffuncttpmngasbothanedgerandatrmm^ when tte safety rover 40 is so positioned in the channels By 

Many attempts have been made in the prior art to provide positioning the belt 34 vertically so that at least a portion 

anedgeand/oi a tnmmer attachment to^ thereof is below the upper deck surface 16. a low profile is 

pnor art <^cesjyere unacceptable because they were achieved, and m action, any lateral deflections of the belt 
deigned to be attached to or suspended from an Otherwise IQ against the cover 40 will be resisted by the walls of thechanne 

cpnv«,t,onal mower^As such. Aese pnoran devices coukl 38 thereby preventing the cover from being accideS 

notbe.easJymstanedorn^ve^ dislodged from the channel 3a * " 

some to adjust for : proper operation, often were mounted in a The power cell 36 is located on the front of the mower 10 

rnannerwhich adversely aft^tedtlie operation of the mower ^ toward ^ ^ ^ ^ discharge 37. In the em- 

^l££^£ZF&' Vt ^ P S^- . . ,5 bodimen« shown in Sawings. tiie power^l Is positioned 

„ W J^f^^F^*!™?* oh the left front comer as viewed by an operator waking be- 

b\i^h^dl^«f^ ofbpth^andmnuning. hlnd >e mower. The power ceU 36 formed by an inner verti- 

but wtach .3 devoKi of the pnor. art deficiencies mentioned cal v^ll 4? extending rearward from the from wail 44 of the 

ItUalsoanobjectofthisinventiontoprovidealawn mower 20 ?f^£"^3^ * ^ su ^ e i* 0 **!** 

tt i e ^ * ■ and 8. A horizontal lower wall 49 interconnects these three 

It is another object of this invention to provide a power - , ^ A< \ AQ • . ~T " 

take-off for a lawn mower which is a permanent and integral ^ ?* 

part of the mower, MbOi^^^^6pMa 25 eS f wh *° m lc ! w I w * 4 ? ^ a short 

of the mower regardless of whether or nS power^Teoff 

is being utilized to drive auxiliary equipment, and which is ar- X S? * "* * k* 

ranged and positioned to acMeve bptLun ^ operation of the ^S^^^ 

driven auxiliary unit therewith, A bearing 56, cantdevered from the rear wall 46 by 

It U another object to ^ 30 means of a support bracket 58, rotatably mounts the shaft 52 

utilized for both edging an^^ between the two puUeys 50 and 54. Tne bracket 58 locates 

mounted on and removed from the mower, and which, when ^^l^T *S °f by WaJb 42 ' 

so mounted, can be readily positioned for either the edema or 46and48 0X16 rearward of P Iane of fr <>nt wall 44. The 

trimming operation. v * input pu llcy 50 extends slightly above the upper deck surface 

These and other objects of the present invention, and many 3 ^ 16 m order to main Wt but is capable of being 

of its attendant advantages, wiU become readily apparent from * ncIo »d by the safety cover 40, which extends over the power 

the following description and the accompanying drawings, ? eU 36 71,(5 out P ut P""^ * spaced from the vertical walls 

wherein: "■ ' ' by the bracket 58 so that an auxiliary drive belt 60 can be 

FIG. 1 is a side elevational view of a lawn mower embodying ^ pa?sed between * e P^ty 54 Md these walls. The drive belt 

the present invention; w ^ extends aroimd the output pulley 54 and a driven pulley 62 

HQ. 2 is a side elevational view of the mower shown in FIG. on ^ a" 3 ""* 3 ^ unit 64. The outer vertical wall 48 terminates 

t , with portions broken away and eliminated, illustrating the below the belt groove in the pulley 54 so that installation and 

auxiliary unit in its edging position; removal of the belt 60 from the pulley is made easier. 

FIG. 3 is a top plan view, with the engine eliminated, of the 4S The auxiliary unit 64 comprises a frame member 66, which 

mower shown in FIG. 1; includes a generally circular member 68 and an arm member 

HG. 4 is a cross-sectional view taken on line 4—4 of FIG. 3; 7 9» prefenrably formed integral therewith, and a shaft 72 

FIG. 5 is a cross-sectional view taken on line 5-r5 of FIG. 3; wnicn * rotatably supported in a pair of bearings 74 and 76 

FIG. 6 is a cross-sectional view taken on line 6r-6.of FIG. 3; pressed into a counterbored opening 78 in the center of the 

FIG. 7 is a cross-sectional view taken on line 7— 7 of FIG.. 5; 50 circular member 68. The driven pulley is secured to the upper 

FIG. 8 is a cross-sectional view taken on line 8-7^ of FIG. 6; ^ P f th e snar * 72 » 83 viewed in FIG. 6, and an auxiliary blade 

and . 80 is secured to the lower end of the shaft 72. Any conven- 

FIO. 9 is a cross-sectional view taken on line 9—9 of FIG. 6. tional means may be employed to secure the blade 80, such as 

FIG. 10 is a perspective view of the pivot block of the a bolt 82 engaging a threaded hole in the shaft 72 to hold the 

present invention. 55 blade 80 between a spacer 84 and a washer 86. The spacer 84 

Referring now to FIGS. 1 and 3, there is shown a walk-be- positions the auxiliary blade 80, with the unit 64 in its trimmer 

hind mower, indicated generally at 10, provided with a deck position as shown in FIG. 1, substantially on the same level as 

or housing 12 to which rotatable, ground engaging wheels 14 the mower blade 88. This blade 88 is secured to the engine 

are secured in a conventional manner. The upper surface 16 output shaft 28 by a spacer 90 having a flange 92 to which the 

of the deck 12 is provided with a collar 18. This collar prefer- 60 blade 88 is bolted. 

rable extends approximately 1 inch above the upper deck sur- The circular frame member 68 has a lip portion 94 extend- 

face 16 and is adapted to secure the engine 20 to the deck 12, ing therearound. An opening 96 in the lip portion 94 is pro- 

by means of fasteners, such as bolts 22 for example, passing vided on that side of the unit 64 toward the mower 10 when 

through a flange 24 formed on the engine and threadedly en- the unit is in trimming position so that the cuttings discharged 

gaging tapped holes 26 in the collar 18. The output shaft 28 of 65 from the unit will be swept by the mower blade M. A guide 

the engine 20 extends downward and has a pulley 30 secured member 98 is secured to the frame member 68 in the opening 

thereon. The collar 18 has an opening or siot 32 which is 96 to aid in guiding the unit when used as an edger. A guard 99 

slightly wider than the outer diameter of the pulley 30 and is is secured to the frame member 66 and encircles the driven 

located in the left front corner of the deck, as viewed by an pulley 62 to the extent possible and still permit the belt 60 to 

operator walking behind the mower 10. This arrangement per- 70 have unobstructed access to this pulley, 

mits a belt 34 to extend around the pulley 30 and toward the The arm member 70 is detachably mounted on the mower 

power take-off or power cell, indicated generally at 36. The 10 by means of a dual axis support means, indicated generally 

upper deck surface 16 is provided with a groove or channel at 100. A pivot block 102 is supported between the outer wall 

38, as best seen in FIG. 4. The channel 38 is coincident with 48 of the power cell 36 and a parallel exterior wall 104. A 

the walls of trie collar formed by the slot 32 and at least par- 75 pivot shaft or bolt 106 extends through an opening in the ex- 
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terior wall 104, through a bore 108 in the pivot block 102 and position. Since the pivot block 102 is located in the extreme 
threadedly engages a threaded bore in the outer wall 48. This left front comer of the deck 12, the blade 80 can extend 
bolt defines a generally horizontal, transverse pivot axis for laterally beyond the wheels. This permits accurate and 
the pivot block, and preferably it is located slightly below the complete trimming with the clippings being discharged into 
output pulley 54 and intersects the centerline of the shaft 52. 5 the path of the main mower blade 88 so that these clippings 
This relationship causes the pulley 62 to move away from the may in turn be expelled into a conventional bag or catcher, 
output pulley 54 when the unit 64 is lowered, in a manner to not shown, attached to the discharge 37. It should also be 
be described hereinafter. This increase in distance causes the noted that pulleys 54 and 62 are in the same plane in the 
tension in the drive belt 60 to increase, which tension assists in trimming position. Since these pulleys are at the same eleva- 
counterbalancing the weight of the unit 64 and assists in the ^ tion, there will be no tendency for the drive belt 60 to be 
manual raising of the unit 64. The pivot block 102 is provided dislodged from the pulley grooves, Lc. the belt will not "run 
with a tubular extension 110 into which the arm member 70 off" the pulleys. Similar consideration has been given to the 
can be inserted. A follower pin 1 12 can be inserted through operation of the drive belt 60 when the unit 64 is in its edger 
diametrically opposed cam slots 114 m the tubular extension position. The off-set of the arm member 70, as described 
1 10 and through a crossbore 1 16 in the arm member 70. A nut 15 previously, causes the driven pulley 62 to be oriented in a 
1 18 threadedly engages one end of the follower pin 112 and a plane which passes through the center of the shaft 52. This is a 
head portion 120 is formed on the other end of the pin 1 12. A desirable relationship for precluding belt "run off" and is op- 
compression spring 122 is trapped between the head portion timum when the shaft 72 lies in the same plane as the pulley 
120 and a lock member 124. The lock member 124 is pro- 20 Such a condition is obtained when the unit is positioned 
vided with a taper portion 126 which is engageable with en- for edging and is then lowered. Maximum power is being 
larged circular end portions 128 and 130 formed in the cam transmitted through the drive belt 60 during the edging opera- 
slots 114. tion and it is under such conditions that the belt would have 
It will be apparent that the lock member 124 will retain the ^ greatest tendency to dislodge. Hence, the optimum rela- 
arm member 70, and hence the unit 64 in its trimmer position 2 5 tionsrii P 15 achieved when the belt has the greatest likelihood 
when the taper portion 126 is positioned in the circular end of becoming dislodged. 

portion 130 of the cam slots 1 14 and in its edger position when Removal of the unit 64 from the mower 10 requires only 

the taper portion 126 is positioned in the end portion 128. turning 0 ff the nut 118 and withdrawing the pin 112. Then, 

Pulling the lock member 124 against the bias of the spring 122 once drive belt 60 has been removed from the output pul- 

removes the taper portion 126 from the end portions 128, 130 30 Iev m member 70 ma y be withdrawn from the exten- 

permitting the frame member 66 to be pivoted about the axis s,on 110 Reinstallation would be simply the reverse of this 

of the tubular extension 1 10 between the trimming and edging procedure. 

positions for the unit 64. The follower pin 1 12 engaging the Obviously many modifications and variations of the present 
cam slots 1 14 will cause the arm member 70 to move toward invention are possible in the light of the above teachings. It is 
the mower 10 as the unit 64 is rotated toward its trimming 35 therefore to te understood that within the scope of the ap- 
position and away from the mower 10 as the unit 64 is rotated pended claims, <*e ^ ntion P ractice d otherwise than 
toward its edging position. Such inward and outward move- as specifically aesenbed. 
ment is necessary because the arm member 70 is off-set with „ natisclaime is: 

respect to both the shafts S2 and the pulley 62. As can be seen J' ,n combmanon with a lawn mower having a power take- 
in FIGS. 3 and 6, the axis of the tubular extension HOistothe 40 off. an aixfliaiy unit capable of funcUon.ng in one position as 
inside or above the center of the shaft 52 in plan view and a ^ mer and ,n another P osmon 38 said un,t com " 
below the plane of the driven pulley 62 in elevation. This rela- ^^frame structure- 

tionship causes the distance between the two pulleys 54 and „ ... , . . . 4 . , . 

— . , . . . . . . K . *. . a pulley rotatably mounted on the frame structure; 

62 to lengthen as the unit is moved to a vertical or the edcer f 1# * / . „ A , * . , 

. . % . ,. ^ . ^ . . 6 . as a belt means extending between the power take-off and the 

position. Even though the drive belt 60 is twisting and thereby ^ DU llev* 

tending to shorten, there would be slack in this belt if there M P ... ... • • „ . 

, , » . « « n , an auxiliary blade operatively connected to the pulley for 

were no compensation for this distance change. The cam slots rotation therewith- 

114 and follower pin 112 provide this compensation and mounting means carried by the lawn mower and capable of 

mmntonasubstanu^ supporting said frame in either of said positions; 

length of the cam slots 114, which are des.gned to move the nAcmn means associated ^ ^ d frame for movi ^ 

driven pulley 62 outward just the necessary amount to com- frame toward and away from the power take-off as the 

pensate for the belt tw-st and the changed physical relation- unit is moved between said one position and said another 

ship between the driven and output pulleys. position* 

The vertical height of unit 64 is adjustable by means of a 55 where by substantially constant tension may be maintained 

handle 132, through which the pivot bolt 106 also passes. The m ^ ^ t mcans> 

handle 132 is provided with a U-shaped portion 134 which z In ^ e comb ination according to claim 1, wherein said 

tightly engages the pivot block 102 so that rotation of the nan- means comprises* 

die about the pivot bolt 106 will effect rotation of the pivot a spiral groove in one ofsaidrran^e and mounting rrieans; 

block 102 therewith. The handle 132 is provided with a dim- 60 and pin means carried by the other of said frame and 

pie 136 extending toward the exterior wall 104. A plurality of mounting means and engagable with said groove, 

recesses or holes 138 in the exterior wall 104 are arranged in 3 . In ^ combination according to claim 1, and further 

an arc about the pivot bolt 106 and are engageable by the dim- comprising: 

pie 136. The dimple 136 is, therefore, capable of retaining the lock means associated with the mounting means for holding 
handle 132, and hence the unit 64, in a plurality of positions. 65 said frame in both of said positions. 
As previously described, the pivot bolt 106 is positioned 4. m the combination according to claim 3, wherein said 
beneath the output pulley 54 so that the tension in drive belt lock means comprises: 
60 will increase as the unit 64 is pivoted counterclockwise as sleeve means carried by said pin means; 
viewed in FIG. 2. The tension is therefore maximum when the enlarged opening means formed at each end of said groove 
unit 64 has been lowered for use as an edger. If the auxiliary 70 and capable of accepting said sleeve means; 
blade should then encounter an obstruction sufficient to and bias means interposed between said sleeve means and 
dislodge the dimple 136, the belt tension would automatically said pin means for urging said sleeve means into engage- 
raise the unit 64. men t with said opening means. 

It should be noted that the arm member 70 is positioned to 5. In the combination according to claim 1, and further 

the inner side of the shaft 72, when the unit 64 is in its trimmer 75 comprising: 
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pivot means rotatably securing the mounting means on the 
lawn mower; 

handle means connected to the mounting means for rotating 
the mounting means about the pivot means; 

detent means associated with the mower and handle means 
for selectively positioning said mounting means. 

6. In the combination according to claim 5, wherein: 

said detent means is capable of retaining the mounting 
means in at least two selective positions, one raised for 


■ . — — w «^»ww«tv puaiuuiia, one raised ior wnicn saia oiaae is I 

use with the unit in trimming position and another 10 said blade is vertical 
lowered for use with th#»i ■ nit i« ah^...^:*: i-» a _ : . 


15 


— - »• pViHUUII CUM 

lowered for use with the unit in edging position; 
said pivot means being positioned on the mower so that 
movement of the handle means toward the lowered posi- 
tion increases the tension in the belt means; 
whereby manual release of the detent means urges the 

mounting means toward the raised position. 
7. in a rotary lawn mower having a deck, ground-engaging 
wheels rotatably mounted on the deck and an engine including 
an output shaft, and a cutting Wade mounted on the output 
shaft; an improved power take off system comprising: 
first pulley means affixed to the output shaft; 
encompassing means enclosing said first pulley and having a 

belt slot in one side thereof; 
a substantially enclosed cell formed in one corner of the 
deck, said cell having a first and a second opening 25 
therein; r * 

an auxiliary shaft rotatably mounted in the cell; 
second pulley means affixed to the auxiliary shaft; 
belt means extending around said first and second pulley 
means, and. extending through the first opening in said 
cell through said belt slot in the encompassing means; 
enclosure means enclosing said belt means, said enclosure 
means sealably communicating between said first opening 
and said belt slot; 
third pulley means secured to the auxiliary shaft adjacent 
said second opening and said third pulley means being en- 
tirely confined within the cell; and 
an external auxiliary power utilizing unit in operable con- 
nection with said third pulley through said second open- A n 
ing. * u 

8. An improved power take-off system as claimed in claim 
7, wherein said encompassing means comprises: 

a collar formed on the deck and extending upward 

therefrom; ^ 
and fastening means securing the engine to the collar. 

9. An improved power take-off system as claimed in claim 8 
wherein said enclosure means comprises: 

a channel formed in the upper surface of the deck and ex- 
tending between said first opening in said cell and said 50 
belt slot in said encompassing means; 

said first and second pulley means being in a common plane 
and at an elevation relative to the channel to permit at 
least a portion of the belt means to be positioned within 
the channel; 

cover means having a shape in plane view complementary 
with the cell and extending between said first opening and 
said belt slot, said cover means being frictionally retained 
within the channel thereby enclosing said belt means 

A a« I 1 « 


a frame detachabJy secured to the mounting means; 
a fourth pulley means rotatably mounted on said frame; 
a second belt means extending around the third and fourth 
pulley means; and an auxiliary Wade operatively con- 
nected to the fourth pulley means. 
11. An improved power take-off system as claimed in claim 
10, wherein said frame is pivotally secured to the mounting 
means so that it is movable between a trimming position in 
which said blade is horizontal and an edging position in which 


55 


12. An improved power take-off system as claimed in claim 
1 1 , and further comprising: 

compensating means interposed between the mounting 
means and said frame for moving the fourth pulley means 
relative to the third pulley means as said frame is moved 
between said trimming and edging positions to automati- 
cally maintain substantially constant tension in said 
second belt means. 

13. An improved power take-off system as claimed in claim 
20 12, wherein said third and fourth pulley means lie in a com- 
mon plane when said frame is in its trimming position, and said 
fourth pulley means and the axis of rotation of said third pul- 
ley means lie in a common plane when said frame is in its 
edging position. 

14. An improved power take-off system as claimed in claim 

13, wherein said compensating means comprises: 
a spiral groove in one of said frame and mounting means; 
and a pin means carried by the other of said frame and 

mounting means, and being capable of engagement with 
said groove. 

15. An improved power take-off system as claimed in claim 

14, wherein said compensating means further comprises: 
sleeve means carried by the pin means; 
bias means interposed between the pin means and the sleeve 

means for urging the sleeve means toward said groove; 
and enlarged openings formed at each end of the said 
groove complementary to and capable of receiving the 
sleeve means to lock said frame in either of its said posi- 
tions. 

16. An improved power take-off system as claimed in claim 

15, and further comprising: 
pivot means supporting the mounting means on the deck; 
handle means connected to the mounting means for pivot- 
ing the mounting means about the pivot means; 

and detent means associated with the mower and handle 
means for selectively positioning said mounting means. 

17. An improved power take-off system as claimed in claim 

16, wherein: 

said detent means is capable of retaining the mounting 
means in at least two selective positions, one raised for 
use with the unit in the trimming position and another 
lowered for use with the unit in the edging position; 
said pivot means being positioned on the mower so that 
movement of the handle means toward the lowered posi- 
tion increases the tension in the belt means; 
whereby manual release of the detent means urges the 
mounting means toward the raised position. 

18. An improved power take-off system as claimed in claim 

17, wherein the frame structure is mounted to the mounting 


30 
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VIjailIlcl »K=icuy enclosing saia oeit means. wncreui me rrame structure is mounted to the mounting 

10. An improved power take-off system as claimed in claim 60 means so that the auxiliary blade is positioned in front of the 
10 wherein said external auxiliary power utilizing unit com- deck and extending beyond the side of the deck when the aux- 

illOnrklqjlA in in L..' 


prises 

mounting means carried on the deck; 


iliary blade is in the horizontal position. 
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